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)XQFWLRQDO 5HTXLUHPHQWV¶ DQG'HVLJQ 3DUDPHWHUVPDWULFHV $V D FRQVHTXHQFH WKH SRZHUIXO SUREOHP VROYLQJ FDSDELOLWLHV RI 75,= FDQ EH






















WRJLYH ULVH WR LGHDV WKDW DUHERWKQRYHODQGDSSURSULDWH LQD
JLYHQ FRQWH[W DFFRUGLQJ WR SRVHG FRQVWUDLQWV 7KHVH
UHTXLUHPHQWV FRQVWLWXWH D IXQGDPHQWDO VHW RI FULWHULD IRU
VHOHFWLQJ WKH DOWHUQDWLYHRSWLRQV WKDW HQJLQHHUV DQGGHVLJQHUV
JHQHUDWH7KH\JHQHUDOO\UHIHUWRWKHIXQGDPHQWDOSHUIRUPDQFHV
DSURGXFWLVH[SHFWHGWRVKRZLQSDUWLFXODUZRUNLQJFRQGLWLRQV




GLVFXVVLQJ DVSHFWV VXFK DV FRPSOH[LW\ RULJLQDOLW\ DQG
YHUVDWLOLW\RIWHFKQLFDOVROXWLRQV
$W ILUVW HPHUJLQJ LGHDV DQG FRQFHSWV PLJKW UHVXOW
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FDQJLYH ULVH WR GLVKDUPRQLRXV V\VWHPVZKLFK VKRZ WDQJOHG
LQWHUUHODWLRQVEHWZHHQFRPSRQHQWVDQGFKDUDFWHULVWLFV'UDVWLF
UHGHVLJQ HIIRUWV ZRXOG JLYH ULVH WR VLPSOHU SURGXFW




WKHDERYH LQWULFDWH LQWHUGHSHQGHQFHV ,QGHHG WKHH[SORLWDWLRQ




6KRUWFRPLQJV RI JHQHUDWHG GHVLJQV PD\ VWDQG LQ SRRU
QRYHOW\WRR$OWKRXJKRSWLPL]HGVROXWLRQVDQGVROXWLRQVEXLOW
RQ HVWDEOLVKHG V\VWHPV DV ZHOO DUH VRPHWLPHV FDSDEOH RI
IXOILOOLQJ PLQLPXP UHTXHVWHG SHUIRUPDQFHV WKH\ VHOGRP
SURYLGH RXWVWDQGLQJ EHQHILWV IRU FXVWRPHUV &RQYHUVHO\
LQYHQWLYH VWHSV LQ FRQFHSWXDO GHVLJQ DOORZ WR DWWDLQ
SHUIRUPDQFHV EUHDNLQJ H[WDQW ERXQGDULHV %HVLGHV SURGXFWV
FKDUDFWHUL]HGE\PDMRUGLIIHUHQWLDWLRQZLWKUHVSHFWWRH[LVWLQJ
WHFKQLFDO V\VWHPV SUHVHQW IXUWKHU DGYDQWDJHV VXFK DV WKH
SRWHQWLDO IRU ,QWHOOHFWXDO 3URSHUW\ SURWHFWLRQ RU LQ DPDUNHW
SHUVSHFWLYH LQFUHDVHGVXFFHVVFKDQFHVE\EHLQJSHUFHLYHGDV
FXWWLQJHGJH LQQRYDWLRQV ,Q RUGHU WR KLW WKH WDUJHW WKH
IUDPHZRUN SURSRVHG E\ $' LV FRQVLGHUHG LQVXIILFLHQW WR
VXSSRUW WKH FUHDWLRQ RI LQJHQLRXV VROXWLRQV ,Q WKLV FRQWH[W
PDQ\VFKRODUVSRLQWRXWWKHSRWHQWLDORI75,=>@ WKHWKHRU\
GHYHORSHGLQWKHIRUPHU6RYLHW8QLRQWKDWSURSRVHVDVDPSOHRI




DQDO\VLV RI WHFKQLFDO SUREOHPV DQG GULYHV WRZDUGV HDVLO\
FRQILJXUDEOHDQGZHOOSHUIRUPLQJV\VWHPV2QWKHRWKHUKDQG
WKH ODWWHU VXSSRUWV WKH LGHDWLRQ SURFHVV VXJJHVWLQJ LQYHQWLYH
SDWWHUQVZKLFKEULQJRXWVROXWLRQVFKDUDFWHUL]HGE\RULJLQDOLW\
DQGXQSUHFHGHQWHGDGYDQWDJHV7KHVH IDFWRUVKDYHPRWLYDWHG
WKH FKRLFHRI6KLUZDLNHU DQG2NXGDQ >@ WRHPSOR\$'DQG
75,= LQ D FRPELQHG GHVLJQ IUDPHZRUNZKLFK ILWV LQGXVWULDO
QHHGV DERXW SUREOHP VROYLQJ E\ VXSSRUWLQJ ERWK SUREOHP
DQDO\VLV DQG LGHD JHQHUDWLRQ )URP D VOLJKWO\ GLIIHUHQW
YLHZSRLQW6KDLHWDO>@UHPDUNKRZ$'RIIHUVDV\VWHPOHYHO
SHUVSHFWLYH RI WKH SUREOHP DQG 75,= RZQV WKH PHDQV WR
SURYLGHV\QWKHVLVDVVLVWDQFHE\DGGUHVVLQJIHZIXQFWLRQVDWD
WLPH1RW VXUSULVLQJO\ WKH RYHUDOO UHYLHZRI GHVLJQPHWKRGV
SHUIRUPHGE\7RPL\DPDHWDO>@SODFHV$'DPRQJDEVWUDFW
PDWKHPDWLFDOEDVHGWRROVDQGFROORFDWHV75,=ZLWKLQWKHVHWRI
LQVWUXPHQWV FRQFUHWHO\ ZRUNLQJ RQ WHFKQLFDO SUREOHPV WKXV
UHYHDOLQJFOHDUO\SDLUHGIXQFWLRQV,QDGGLWLRQERWKWKHPHWKRGV





WKH FRPSOHPHQWDULW\ RI WKH WZR WHFKQLTXHV +RZHYHU WKH
DSSOLFDWLRQRI$'DQG75,=LQFRQFHUWKDVQRWSURGXFHGWKH
H[SHFWHGUHVXOWVDQGKDVQRWUHVXOWHGLQFRQVROLGDWHGLQGXVWULDO
SUDFWLFHV 6HFWLRQ  OD\V EDUH KRZ WKH UHVHDUFK HIIRUWV DUH
ZDQLQJ WKDW FRQFHUQ WKH FRQMRLQW XVH RI WKH PHQWLRQHG




VHFWLRQ  ZKLFK LQ DGGLWLRQ UHSRUWV WKH DXWKRUV¶ YLHZ
(YHQWXDOO\VHFWLRQFRQFOXGHVWKHSDSHUDQGFODULILHVDXWKRUV¶
LQWHQWLRQVDERXWIXWXUHUHVHDUFKDFWLYLWLHV
7KH SUHVHQW SDSHU WDNHV IRU JUDQWHG WKH IXQGDPHQWDO
FRQFHSWVDQGWRROVWKDWSRSXODWHERWK$'DQG75,=$EXQGDQW
OLWHUDWXUH LV DYDLODEOH IRU DQ\ UHDGHU ZKR UHTXLUHV PDMRU




7KH DXWKRUV RI WKH SUHVHQW SDSHU KDYH LQGHSHQGHQWO\
GLVFHUQHG WKDW WKH VFLHQWLILF FRPPXQLW\ LV FXUUHQWO\ SD\LQJ
GHFOLQLQJDWWHQWLRQWRZDUGVWKHFRPELQDWLRQEHWZHHQ$'DQG
75,= ,Q RUGHU WR ILQG FRQILUPDWLRQ RU UHMHFWLRQ RI WKLV
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OLQH GHVFULEHV WKH HYROXWLRQ RYHU WLPH RI WKH IUDFWLRQ RI$'
75,=±UHODWHGDUWLFOHVZKRVHWRSLFVLQFOXGH75,=$'





SXEOLFDWLRQV DERXW 75,= VOLJKWO\ GLYHUJH IURP WKH UHIHUHQFH
WRSLFVRI$'DOUHDG\IHZ\HDUVEHIRUH:KHUHDVZHFDQREVHUYH
DTXLWHUHJXODUJURZWKGXULQJWKHILUVWREVHUYHG\HDUVDVKDUS
GHFOLQH IROORZV WKH SHDN 7KLV WUHQG FDQ EH LQWHUSUHWHG DV D
GHDGORFNRIWKHHIIRUWVSDLGWRHPSOR\$'DQG75,=LQFRQFHUW
IRU VXSSRUWLQJ HQJLQHHULQJ GHVLJQ DQG LQGXVWULDO SUREOHP




6HFWLRQ  KDV DOUHDG\ UHPDUNHG WKH GLIIHUHQW REMHFWLYHV




WKHRUHWLFDO RU SUDFWLFDO DSSURDFK PHUJH RU FRPSDUH WKH
NQRZOHGJHGRPDLQVRI$'DQG75,=
3.1. Complementarity of objectives 




WKH VWUHQJWK RI $' OLHV LQ WKH SUREOHP LGHQWLILFDWLRQ DQG
IRUPXODWLRQ ZKLOH WKH PDLQ VWUHQJWK RI 75,= FRQVLVWV LQ
FRQFHSWJHQHUDWLRQ:KHUHDVERWK WKHRULHVDUHGHYRWHGWRDLG
GHFLVLRQPDNLQJDQGSUREOHPVROYLQJLQGHVLJQ$'VWUXFWXUHV










D FRPSOHPHQWDU\ VXSSRUW DOVR IURP WKLV YLHZSRLQW E\
FRQVLGHULQJZLWKLQWKHFRQFHSWRILGHDOLW\IDFWRUVFRQFHUQLQJ
DHVWKHWLFVUHVRXUFHVDQGXQGHVLUHGHIIHFWVWRR>@
$GGLWLRQDOO\ FODVVLFDO 75,= LV VXSSRVHG WR KDYH OLPLWHG
FDSDELOLWLHVLQWHUPVRIKDQGOLQJFRPSOH[V\VWHPVDQGPXOWLSOH
UHTXLUHPHQWV 7KH LQGLYLGXDWLRQ RI WKH PRVW UHOHYDQW
FRQWUDGLFWLRQV LQ FRPSOH[ V\VWHPV LV VWLOO LQVXIILFLHQWO\
VXSSRUWHG E\ 75,= ,QGHHG 75,= FRPPRQO\ EHQHILWV IURP
RWKHUWHFKQLTXHVRUGHVLJQSURFHVVHVWRGHILQHWKHFRQIOLFWVWR
RYHUFRPH >@ ,Q WKLV VHQVH RQH RI $' VWUHQJWKV VWDQGV LQ
DSSURSULDWHO\PDQDJLQJWDQJOHGVLWXDWLRQV
7DEOHVXPPDUL]HVWKHDERYHGLVFXVVLRQE\KLJKOLJKWLQJWKH





































3.2. Methodological synergies and results of practical 
applications 
$V HPHUJHG LQ WKH SUHYLRXV VXEVHFWLRQ $' KDV WKH
FDSDELOLW\ WR SURYLGH D JHQHUDO YLVLRQ RI WKH SUREOHP DQG
EUHDNGRZQLWZKLFKVKRXOGEHIROORZHGE\JHQHUDWLQJSURSHU
VROXWLRQV +RZHYHU $' HQWUXVWV WKH VHDUFK IRU VROXWLRQV WR
GHVLJQHUV¶ FUHDWLYLW\ RIIHULQJ VFDUFHPHWKRGRORJLFDO VXSSRUW
,QWKLVFRQWH[W75,=FDQEHH[SORLWHGWRHQJHQGHULQQRYDWLYH
VROXWLRQVOLNHLQWKHH[DPSOHVWKDWIROORZ
<DQJ DQG =KDQJ >@ VKRZ WKH SRVVLELOLW\ WR DSSO\
FRQWUDGLFWLRQRYHUFRPLQJ 75,= SULQFLSOHV WR SHUIRUP
GHFRXSOLQJEHWZHHQIXQFWLRQDOUHTXLUHPHQWVZKLFKGHVLJQHUV
ZRXOG RWKHUZLVH FDUU\ RXW LQ D WULDODQGHUURU IDVKLRQ 7KHLU
DSSOLFDWLRQ LQ D FDVH VWXG\ FRQFHUQLQJ SDSHU LVRODWLRQ
PHFKDQLVPV LOOXVWUDWHV WKH XVHIXOQHVV RI ERWK LQYHQWLYH DQG
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HOHPHQWVVKRXOGEH ODUJHDQGVPDOODW WKHVDPHWLPHWR IXOILO
WZRGLIIHUHQW IXQFWLRQDO UHTXLUHPHQWV ,Q >@75,= ODZV RI
V\VWHPVHYROXWLRQDQGWKHGDWDEDVHRIHIIHFWVDUHDGGLWLRQDOO\
SURSRVHG WR DFFRPSOLVK WKH GHFRXSOLQJ WDVN $Q RULJLQDO
PHWKRGRORJ\ WDLORUHG WR HQKDQFH UHOLDELOLW\ RI GHVLJQHG
V\VWHPV ZKLFK LV GHVFULEHG LQ >@ UHFRPPHQGV WKH IRUW\
LQYHQWLYHSULQFLSOHVWRIDFHSUREOHPVWKDWGLUHFWO\DULVHLQWHUPV
RIFRQWUDGLFWLRQVERWKDW IXQFWLRQDO UHTXLUHPHQWV¶DQGGHVLJQ





WKLV VHQVH WKH FRQFHSWXDO GHVLJQ SKDVH REVHUYHV F\FOHV LQ












x 'HFRXSOHG PDWUL[HV VKRZLQJ ZHDN UHODWLRQVKLSV LQ WKH
GHSHQGHQFLHVUHSUHVHQWHGE\WKHGLDJRQDOUHTXLUH6WDQGDUG
6ROXWLRQVWKDWGLFWDWHWKHVWDWHWUDQVLWLRQRIWKHV\VWHPRUD
GLIIHUHQW KLHUDUFKLFDO OHYHO RI WKH V\VWHP WR IXOILO FHUWDLQ
IXQFWLRQDOUHTXLUHPHQWV






GLIIHUHQW YDOXHV WKDW WKH GHVLJQ SDUDPHWHU VKRXOG DVVXPH
FRQWH[WXDOO\ D SK\VLFDO FRQWUDGLFWLRQ LV GHILQHG DQG
VHSDUDWLRQSULQFLSOHVDUHZRUWKZKLOHRIEHLQJDSSOLHG
x &RXSOHG GHVLJQV DUH WKHPRVW WURXEOHVRPH VLWXDWLRQV DQG
VROXWLRQVFRXOGUHTXLUHPXOWLSOHVWHSVWUDWHJLHVLQWKLVVHQVH
WKH $OJRULWKP IRU WKH 6ROXWLRQ RI ,QYHQWLYH 3UREOHPV
$5,=LVVXJJHVWHGZKLFKFRPELQHVDOOWKHPRVWUHOLDEOH
75,=WRROV
7KH VWUHQJWK RI XVLQJ 75,= 6WDQGDUGV IRU WKH VFRSH RI
REWDLQLQJXQFRXSOHGPDWUL[HV LVZLGHO\GLVFXVVHG LQ >@ ,Q




VFKRODUV VXFFHVVIXOO\ H[SORLWHG WKH 75,= OLVW RI HQJLQHHULQJ
SDUDPHWHUV WR GHILQH QHZGHVLJQ SDUDPHWHUV LQ$' VR DV WR
IDFLOLWDWHWKHWUDQVIRUPDWLRQRIFRXSOHGDQGGHFRXSOHGPDWUL[HV
LQWRXQFRXSOHGRQHV
,Q D VXEVHTXHQWGHVLJQ VWHS WKDQNV WR WKHXVHRI$'DQG
SULQFLSDOO\WRWKH,QIRUPDWLRQ$[LRPLWLVSRVVLEOHWRDVVHVVWKH
HIIHFWLYHQHVVRIGHYLVHGVROXWLRQV>@7KLV LVHVSHFLDOO\
XVHIXO LI D SOXUDOLW\ RI GHVLJQ FRQFHSWV KDV EHHQ JHQHUDWHG
WKURXJKWKHHPSOR\PHQWRI75,=
+RZHYHU .UHPHU HW DO >@ H[SORLW $' WR GHFRPSRVH
FRPSOH[SUREOHPVLQWRPXWXDOO\LQGHSHQGHQWVXESUREOHPVDQG
75,= WR ILQG QXPHURXV VROYLQJ FRQFHSWV EXW DGGLWLRQDO
LQVWUXPHQWV DUH H[SORLWHG WR RSWLPL]H WKH HQG VROXWLRQ
7KHUHIRUHLQWKLVFDVHWKHFRQYHUJHQWGHVLJQSKDVHOHDGLQJWR
WKH ILQDO FRQFHSW UHTXLUHV RWKHU PHDQV WKDQ $' DQG 75,=
EHFDXVH VWLOO DV FODLPHG LQ >@ QRQH RI WKHPHWKRGRORJLHV
WDFNOHVWKHTXDQWLWDWLYHLVVXHVRIWKHSUREOHP7KXVWKHVFRSH
RIPDWFKLQJ$' DQG 75,= LV OLPLWHG WR WKHPDQDJHPHQW RI
GHVLJQ SDUDPHWHUV DQG WKH VXEVHTXHQW RYHUFRPLQJ RI
FULWLFDOLWLHVWKURXJKWKHXVHRILQYHQWLYHSULQFLSOHV
3.3. Theoretical affinities 
$FFRUGLQJ WR >@ WKH RSSRUWXQLW\ RI EXLOGLQJ YDOXDEOH
WHFKQLTXHV H[SORLWLQJ ERWK $' DQG 75,= GHVFHQGV IURP D
SKLORVRSKLFDODVVXPSWLRQ LHERWKWKHRULHVDLPDWH[SODLQLQJ
LQDQXQGHUVWDQGDEOHZD\KRZWRDFKLHYHH[FHOOHQFHLQGHVLJQ
0RUHRYHU WKHRUHWLFDO LQVLJKWV VXSSRUW WKH SDUDOOHOLVP
EHWZHHQLQVWUXPHQWVEHORQJLQJWRERWKNQRZOHGJHGRPDLQVLH
D[LRPVYVLGHDOLW\DQG]LJ]DJJLQJSURFHVVYV6X)LHOGPRGHO
>@ 0RUH GLIIXVHGO\ WKH REMHFWLYH RI GHFRXSOLQJ IXQFWLRQDO













PHWKRGRORJLFDO FRPELQDWLRQ7KHSUHVHQW VHFWLRQDWWHPSWV WR




DERXW WKH XVDELOLW\ RI 75,= IRU DOO WKH NLQGV RI SUREOHPV
HPHUJLQJIURPWKHDSSOLFDWLRQRI$',I75,=LVVXSSRVHGWR
RYHUFRPH VLWXDWLRQV LQZKLFK GHVLJQ SDUDPHWHUV IDLO WRPHHW
FRQVWUDLQWVLWLVQRWOLNHO\WRZRUNLQFDVHRIIXQFWLRQDOFRXSOLQJ
DQG HVSHFLDOO\ZKHQ WULDQJXODUPDWUL[HV FRPHRXW IURP$'
GULYHQ DQDO\VHV6WLOOZLWK UHIHUHQFH WR >@ WKH FRPSDWLELOLW\
EHWZHHQ LQVWUXPHQWV EHORQJLQJ WR WKH WZR WKHRUHWLFDO
IUDPHZRUNV UHTXLUHVPDMRU UHVHDUFK1R HYDOXDWLRQKDVEHHQ
FDUULHGRXWHJZLWKUHVSHFWWRWKHLQWHUSOD\RISUREOHPVROYLQJ




,QGHSHQGHQFH$[LRP FRQWUDVWVZLWK LGHDOLW\ FRQFHSW2Q WKH
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RQH KDQG $' KXQWV IXQFWLRQDO LQGHSHQGHQFH QRW XQOLNHO\
WKURXJK WKH LQWURGXFWLRQ RI QHZ FRPSRQHQWV 2Q WKH RWKHU
KDQG 75,=EDVHG VROXWLRQV DUH H[SHFWHG WR UHDFK LGHDOLW\
WKURXJKDV\VWHPZKRVHPDWHULDOLW\YDQLVKHVEXWLVVWLOODEOHWR
GHOLYHUDOO WKHUHTXLUHGIXQFWLRQV,QRWKHUWHUPV$'DLPVDW
DVVLJQLQJ HDFK IXQFWLRQ WR GLIIHUHQW FDUULHUV ZKLOH 75,=
SXUVXHVFRQFHQWUDWLRQRIIXQFWLRQV6WLOOZLWKUHIHUHQFHWR>@
PLVDOLJQPHQW RI REMHFWLYHV EHWZHHQ$' DQG75,= FDQ HYHQ
WDNH SODFH $' VHHNV WR UHGXFH WKH TXDQWLW\ RI IXQFWLRQDO
UHTXLUHPHQWV WR WKH PLQLPXP SRVVLEOH QXPEHU WKDW FDQ
KRZHYHU OHDG WR D VDWLVI\LQJ VROXWLRQ 75,= IRUHFDVWLQJ
FDSDELOLWLHV DQG WUHQGV XUJH GHVLJQHUV WR WKLQN DERXW QHZ
RSSRUWXQLWLHV IRU WKH V\VWHPV XQGHU LQYHVWLJDWLRQ WKXV
HQFRXUDJLQJ QRW IRFXVLQJ RQ VWULFWO\ QHFHVVDU\ UHTXLUHPHQWV
RQO\ 6DLG RWKHUZLVH 75,= XVHUV WHQG WR LQWURGXFH D QHZ
IXQFWLRQLQDV\VWHPLIWKHQHZVROXWLRQLVVXVWDLQDEOHDOWKRXJK
LWPDQLIHVWO\ YLRODWHV WKH ,QGHSHQGHQFH $[LRP $QRWKHU QRW
PDUJLQDODVSHFWLVUDLVHGLQ>@7KHIRFXVRI$'RQFXVWRPHU
QHHGVPLJKWOHDGWRDFFHSWDWLRQRIGHVLJQFRPSURPLVHVLIWKH
RSWLPL]DWLRQ RI FHUWDLQ SDUDPHWHUV DOORZV WR IXOILO WKH EDVLF
XVHUV¶H[SHFWDWLRQV,QDYHU\GLIIHUHQWZD\75,=DLPVLQDQ\
FLUFXPVWDQFHDWRYHUFRPLQJGHVLJQWUDGHRIIVVRWRPD[LPL]H




VHFWLRQ  WKH PRVW SRSXODU PHWKRGRORJLFDO FRQQHFWLRQ LV
FRQVWLWXWHG E\ WKH XVH RI 75,= WR WKH VFRSH RI ILQGLQJ QHZ
FRQFHSWV IRU GHFRXSOLQJ PDWUL[HV 7KH DXWKRUV RI WKH
FRQWULEXWLRQOD\EDUHWKDWDIRUPDOL]HG75,=FRQWUDGLFWLRQGRHV




QRW EH GHILQHG LQ WKH IRUPDO WHUPV RI 75,= HQJLQHHULQJ
SDUDPHWHUVZKLFKDUHUHOHYDQWZKHQWKHSUREOHPVROYHUZDQWV
WR XVH WKH FRQWUDGLFWLRQ PDWUL[ 2Q WKH RWKHU KDQG WKH
LGHQWLILFDWLRQRIIXQFWLRQDOUHTXLUHPHQWVWREHGHFRXSOHGGRHV








KDV IRFXVHG FRQWH[WXDOO\ RQ$'DQG75,= D FOHDU GURS KDV
IROORZHGRIWKHDWWHQWLRQGHGLFDWHGWRWKHLUXVHLQFRQFHUW7KH
PRWLYDWLRQV RI WKLV GHFOLQH GR QRW VHHP UHODWHG WR WKH
GHYHORSPHQWRIDQDFNQRZOHGJHGPRGHOWKDWEHQHILWVIURPERWK
WKH NQRZOHGJH GRPDLQV ,QGHHG WKH SUHVHQWHG VXUYH\
KLJKOLJKWVWKDWWKHRUHWLFDODQGPHWKRGRORJLFDOKLQGUDQFHVKDYH
QRWEHHQUHPRYHG






DQG 75,= KDV EHHQ PHDQW DV D SUDFWLFDO PHDVXUH WR VROYH
VSHFLILFGHVLJQSUREOHPVDULVLQJDIWHUWKHDQDO\VLVRILQYROYHG




WKH RXWFRPHV RI WKH HPSOR\PHQW RI 75,= IRU WKH VFRSH RI
GHFRXSOLQJPDWUL[HV DUH DW WKH YHU\ OHDVW DUJXDEOH:H FDQ
FODLP WKDW LQVXIILFLHQW UHVHDUFK KDV EHHQ FDUULHG RXW WR
RYHUFRPH PHWKRGRORJLFDO LVVXHV WKDW FRPSOLFDWH WKH WDVN RI
WUDQVODWLQJWKH$'REMHFWLYHRIGHFRXSOLQJLQWRWKHH[SUHVVLRQ




LQ WKH IROORZLQJV 7R WKH VFRSH LW LV ZRUWK UHFDOOLQJ WKH
FRPSOHWHGHVFULSWLRQRID75,=FRQWUDGLFWLRQLQRUGHUWRPDNH
WKHVLWXDWLRQFOHDUHU,IZHPDNHVSHFLILFUHIHUHQFHWRDEUDQFK
RI 75,= GHYHORSPHQW RULHQWHG WR SRZHUIXO WKLQNLQJ LH





7KLV FRQILJXUDWLRQ UHTXLUHV LQGLFDWLQJ D FRQWURO SDUDPHWHU
HJ³VL]H´SLQNER[ZKLFKFDQDVVXPHDWOHDVWWZRGLYHUVH
YDOXHVFRQGLWLRQV DQG WZR HYDOXDWLRQ SDUDPHWHUV HJ
³WHPSHUDWXUH´ ³DQRGL]LQJ OHYHO´ EOXH ER[HV DPRQJZKLFK
MXVWRQHLVVDWLVILHGIRUDJLYHQVWDWHRIWKHFRQWUROSDUDPHWHU
HJ VPDOO $' VFKHPDV SURYLGH D QHWZRUN RI GHVLJQ










WKLV SDUDPHWHU UHVXOWV LQ HQKDQFLQJ ERWK IXQFWLRQDO
UHTXLUHPHQWV WKH PDWUL[ LV QRW XQFRXSOHG EXW D SURSHU
FRQWUDGLFWLRQFDQQRWEHIRUPXODWHG,QGHHGDVLQ)LJD
FRQWUDGLFWLRQWDNHVSODFHLIDQDVVLJQHGYDOXHRIDFRQWURO
SDUDPHWHU JLYHV ULVH WR JRRG RXWFRPHV LQ WHUPV RI DQ
HYDOXDWLRQSDUDPHWHUEXWDEDGVLWXDWLRQIRUWKHRWKHURQH
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x 0RUHGHVLJQSDUDPHWHUVLQIOXHQFHDIXQFWLRQDOUHTXLUHPHQW
DW WKH VDPH WLPH DQG WKHLU YDOXHV GRQRW LPSDFW RQRWKHU
SHUIRUPDQFHV RI WKH V\VWHP $OVR LQ WKLV FDVH QR
FRQWUDGLFWLRQ DULVHV EHFDXVH WKHUH LV QR LQKHUHQW FRQIOLFW
EHWZHHQ WKH YDOXHV WKDW WKH FRQWURO SDUDPHWHU VKRXOG
PXWXDOO\DVVXPH
$IXUWKHUSUREOHPFRQFHUQVWKHODFNRINQRZOHGJHDERXWWKH
GLVVHPLQDWLRQ RI LQWHJUDWHG $'75,= GHVLJQ DSSURDFKHV
3UHOLPLQDU\H[SHULHQFHVDUHGHVFULEHGLQ>@ZLWKUHIHUHQFHWR
8QLYHUVLW\ HGXFDWLRQ ZKLOH QR LQIRUPDWLRQ LV DYDLODEOH IRU
LQGXVWULDOWUDLQLQJ7KHFRJQLWLYHORDGDQGWKHWLPHGHGLFDWHG






'HVSLWH WKH SURPLVLQJ SHUVSHFWLYH RI OLQNLQJ$' DQDO\VLV
FDSDELOLWLHVDQG75,=SRWHQWLDOLQSUREOHPVROYLQJZHDFWXDOO\
REVHUYH D YDQLVKLQJ LQWHUHVW RI WKH GHVLJQ FRPPXQLW\ ZLWK
UHVSHFW WR WKHLU PDWFKHG HPSOR\PHQW 7KH DXWKRUV RI WKH
SUHVHQW SDSHU VXSSRUW WKH UHDVRQV WKDW KDYH EURXJKW RQ WKH
LQLWLDO IHUPHQW +RZHYHU DOVR LQ YLUWXH RI WKH SUHVHQWHG
LQYHVWLJDWLRQ WKH\ UHPDUN WKDW VRPHRSSRUWXQLWLHVKDYHEHHQ
RYHUORRNHGDQG WKDWVRPHPHWKRGRORJLFDOSUREOHPVKDYHQRW
EHHQVXLWDEO\IDFHG
$'KDVEHHQSRSXODUL]HG WKDQNV WR WKHZD\ LWSURGXFHV D
KROLVWLFYLHZRIWKHGHVLJQSUREOHP&RQYHUVHO\VFKRODUVKDYH
OLQJHUHG ZLWK UHVSHFW WR WKH SRZHUIXO PHDQV 75,= RIIHUV WR
DQDO\]H PRUH FRQILJXUDWLRQV RI D JLYHQ V\VWHP DQG WKH
UHVRXUFHVLWLQKHUHQWO\SRVVHVVHV:HUHIHUHJWRWKH6\VWHP
2SHUDWRUDQGWKH1HWZRUNRI&RQWUDGLFWLRQV7KHVHLQVWUXPHQWV
KDYH GHPRQVWUDWHG EHWWHU SUREOHPVROYLQJ FDSDELOLWLHV ZLWK
UHVSHFWWRWULYLDOKHXULVWLFVHJFRQWUDGLFWLRQPDWUL[WKDWKDYH
EHHQ GLIIXVHGO\ MX[WDSRVHG WR$' LQ WKH UHYLHZHG OLWHUDWXUH










2WKHU VRXUFHV FDQ SRWHQWLDOO\ SURYLGH DPDMRU XQGHUVWDQGLQJ
DERXW WKHYHUVDWLOLW\RIERWKPHWKRGV WR ILWYDULRXV LQGXVWULDO
FRQWH[WV $ ILUVW DWWHPSW KDV EHHQ PDGH LQ WKLV VHQVH WKH
UHIHUHQFH ZRUN LV TXLWH GDWHG DQG UHVWULFWHG WR WKH
PDQXIDFWXULQJVHFWRU>@ZKLOHIRULQVWDQFH$'DQG75,=DUH
DFTXLULQJJUHDWHUSRSXODULW\LQWKHVHUYLFHILHOGZLWKSDUWLFXODU
UHIHUHQFH WR KHDOWKFDUH > @2Q WKHRWKHU KDQG DXWKRUV¶
ZRUNZLOO FRQFHUQPRUH SUDFWLFDO DFWLYLWLHV E\ H[SHULHQFLQJ
LQWHUIDFHVWKDWDOORZWROLQNWKHRXWSXWVRI$'DQDO\VLVDQGWKH
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